Higher plants, an important material for genetic tests to monitor various pollutant present in the environment. Among the plant species, Alium cepa has been used to evaluate chromosome aberrations and disturbances in the mitotic cycle. Now days, it has been used to assess a great number of genotoxic/antigenotoxic agents, which contributes to its increasing application in environmental monitoring. The A. cepa is commonly used as a test organism because it is cheap, easily available and handled and has advantages over other short-term tests. Among the endpoints of A. cepa root chromosomal aberrations, detection of chromosomal aberration have been the most used one to detect genotoxicity/ antigenotoxicity along the years. The mitotic index and chromosomal abnormalities are used to evaluate genotoxicity and micronucleus analysis used to verify mutagenicity of different chemicals. The Allium cepa root chromosomal aberration assay is widely used to determine genotoxic and antigenotoxic effects of different plant extracts.
1.Introduction
There are number of toxic chemicals in the environment, they are mostly discharged by industries into water, air and soil. The continuous use of chemicals, led the world to establish various chemicals industries. The chemicals enter in our environment through both natural and anthropogenic ways. Once they enter in our biological process, it's really difficult to eliminate them from the environment and disturb various biochemical processes, leading to fatal results. Numerous potentially mutagenic chemicals have been studied because they can cause mutagenic, damaging and inheritable changes in the genetic material. Many thousands of toxic chemicals including pharmaceuticals products, domestic and industrial wastes, pesticides and petroleum products are present in the environment and new chemicals are being introduced every year. No doubt, rapid progress of chemical industry has provided economic and social benefits but at the same time it has accentuated the environmental and social problems. Environmental biologists are presently concerned to safeguard the human beings from exposure to chemicals.
Genotoxicity is to determine the magnitude of genetic risk to man by an environmental agents/ chemicals under a specified level of exposure. Unfortunately, the direct assessment in human is not feasible because of ethnic, logistic and practical considerations.
Even the epidemiological approaches used to detect genotoxic and carcinogenic chemicals have limitationsbecause detection is possible systems. There are many employing wide variety of organisms ranging from viruses, bacteria, plants and insects to human cell cultures and intact mammals to evaluate the mutagenicity of environmental chemicals. In order to identify the harmful effects of substances in different concentrations and time of exposure, a variety of tests have been employed, such as cytogenetic tests. These tests are commonly used for biomonitoring the extent of pollution and to evaluate the effects of toxic and mutagenic substances in the natural environment [1, 2] Higher plants constitute an important material for genetic tests to monitor environmental pollutants. However this feature is due to the possibility of assessing several genetic endpoints range from point mutation to chromosomal aberrations in cells (Table  1) 
3.Materials and methods

Test organism
Healthy and equal sized bulbs of common onion (Allium cepa L.:2n=16), are chosen and series of bulbs are grown in test chemicals. For experiments, dried and diseased bulbs should not be used.
Test procedure
The loose outer scales of bulbs and old roots were removed with the help of sharp and pointed forceps so as to expose the root primodia. A series of bulbs were then placed on coupling jars containing test liquid at a temperature of 25±1˚C. The experiment should be performed at relatively constant temperature and protected against direct sunlight. Test chemical should be stored in refrigerator (Figure 1 ) Cytological investigations. Fixation After treatment, the bulbs were washed thoroughly under running tap water. The root tips from each bulb were plucked and fixed in Farmer's fluid (glacial acetic acid: ethanol:: 1:3) for 24 hours.
Squash preparation
For chromosomal analysis, the root tips were hydrolyzed in 1N HCl at 60 0 C for 1 [52] . For the determination of EC 50 a series of bulbs were grown on coupling jars containing distilled water at a temperature of 25±1˚C. After 24 hours, the bulbs with uniform root growth were selected and placed on coupling jars filled with different concentrations of both test chemical and distilled water (negative control). This set of onion bulbs was termed as day one. On the fourth day, root lengths were measured for each group (control as well as treatment group) and mean values were calculated. Taking mean root length of control as 100%, lengths of different treatment groups were plotted against test concentrations and the point on the graph which showed 50% growth was designated as EC 50 concentration.
III. Mitotic index (MI):
The cytotoxic level of a test chemical/compound can be determined based on the increase or decrease in the mitotic index (MI), which can be used as a parameter of cytotoxicity in studies of environmental biomonitoring [15] . Significant reduction in MI, noted in the present study may be due to the inhibition of DNA synthesis or the blocking in the G 2 phase of the cell cycle [63] . Several other chemicals have been reported to inhibit mitosis [36] . Inhibition of mitotic activities is used for tracing cytotoxic substances. The cytotoxic level can be determined by the decreased rate of mitotic index. A mitotic index decrease below 22% of negative control causes lethal effects on test organism while a decrease below 50% has sublethal effects [64] and is called cytotoxic limit value. Several investigators have used MI as an endpoint for the evaluation of genotoxicity or antigenotoxicity of different chemical treatments [65, 66] .
IV. Chromosomal aberrations (CAs):
CAs are characterized by change in either total number of chromosomes or in chromosomal structure which occur as a result of the exposure of chemical treatment. The clastogenic effects were noticed in the form of chromatin bridge/s, chromatin break/s and ring chromosomes. Ring chromosomes are the result of loss of chromosomes from the telomeric side. Chromatin bridges could happen during the translocation of the unequal chromatid exchange and cause structural chromosome mutation. This type of anomaly was also observed in the mitosis of Vicia faba and Allium cepa after treatments with food additives [67, 36] .
V.
Micronuclei (MN): MN can be spontaneously originated due to the development of the isolated chromosome that results from an unequal distribution of genetic material. However, their induction is commonly used to detect genetic damages derived from exposure to mutagenic chemicals. According to some authors, MN can be a formed as a result of acentric fragments or entire chromosomes not incorporated to the main nucleus during the cell cycle. Therefore, any substance that is able to promote micronuclei formation is said to be clastogenic or aneugenic [68] . MN test is considered to be one of the most promising tests for the evaluation of environmental mutagenicity/ genotoxicity, since it is efficient, simple and fast assay Cells bearing micronuclei were observed at different stages of cell cycle, although most of them involved in interphase and prophase stages. Most often, the MN observed was synchronic to the division of main nuclei. However, in some cases such synchrony was not present. Based on analyses of human lymphocytes, some authors have suggested that the exceeding DNA of a cell may originate a bud and which gives rise to a micronucleus and it is subsequently expulsed as a mini cell. Mini cells constitute small cytoplasmatic portions bearing a small nuclear content. The formation of micronuclei (MN) in root tip cells has been widely studied in the evaluation of various chemical agents [36] . [67] . The occurrence of binucleated cells was the result of inhibition of cytokinesis process of cell division.
VI. Other abnormalities
Conclusion
From the information provided in the review, it is concluded that among different plant assays, the A. cepa test is an easy, fast and very sensitive assay to detect environmental genotoxicity/ antigenotoxicity of chemicals or natural plant products. This assay is related to the study of effect of chemicals at the genetic level which includes both microscopic and macroscopic parameters.Thus, this test provides an important method for the screening of environmental toxicity caused by toxicants.
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